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Now, turning to Mr. Dixon’s letter (p. 149), it does not seem 
to me that he is perfectly candid. He accuses me in his con¬ 
cluding paragraph of an unfair practice by omitting the word 
* direct,” but no such word occurred in his letter on p. 103, to 
which I was replying ; nor is what he now says consistent 
with the surface meaning and intention of the second paragraph 
in his former epistle, so far as I can judge. A withdrawal of 
that hasty and misleading paragraph is what I had expected from 
him. 

In the first paragraph to his recent letter he explains why he 
considers that the fact that potential energy belongs to a system is 
hostile to the idea of identity, but his proof does not appear to 
me valid unless the phrases * 4 belongs to ” and 4 5 has no local 
habitation within” are considered identical. If he can show 
that a given portion of potential energy 44 has no local habita¬ 
tion within a system,” he will undoubtedly be usefully attacking 
the proposition that it possesses identity, but I do not see that 
he has even attempted such a proof at present. 

Oliver Lodge. 


Popular Botany. 

I visited Tyne Dock yesterday, in order to attempt to solve 
the question put by Mr. A. W, Bennett in your issue of the 1st 
inst. 

The plants which caused the fatality grow in a small hollow 
close to a newly-opened road. The surviving child is but 
five years old, and therefore much too young for any evidence of 
hers to be convincing. 

There seems little doubt, however, that the hemlock, Coniuj/i 
moot latum, brought about the death of the other two children. 
Large quantities of this, looking very attractive just now, are 
growing on the spot, together with smaller quantities of 
Heracleum sphondylium , Anthriscus sylvestris , and a very 
few plants of Bunium ftexuosum at the margin of the hollow. 
No other umbelliferous plant is growing near. Yesterday, 
troops of children were gathering the young and pretty leaves of 
the hemlock, and making them up into bouquets with grasses 
and flowers. 

The children, who died from the effects of eating the plant 
were aged respectively four and five years, and probably, in 
•common with thousands of others in the district, would not 
recognise cabbage if they saw it growing, which very likely they 
never did. I have met many very much older children here 
who are as ignorant of common garden and field plants. 

Gateshead-on-Tyne, June 12. John Bidgood. 

The Big and Little Monsoons of Ceylon. 

It is well known to all Anglo-Indians, even the least scien- j 
tiflc, that the summer monsoon is ushered in by two periods | 
of rain-burst, called respectively the chota and burra barsat. j 
The former occurs sometimes in April or May, and the latter in i 
June or July, the precise dates varying not only with the j 
locality but with the year. The chota barsat only lasts a few 
days, and is looked upon as the advance guard of the burra | 
barsat, or great rains. j 

The conditions which tend to produce the chota barsat have : 
not, so far as I am aware, been studied in detail, but are prob- ! 
ably similar in character though on a smaller scale, and more ' 
local than those which regulate the inception of the burst of the 
monsoon, as it is popularly termed. It can be readily under¬ 
stood that as soon as the solar rays are sufficiently powerful to 
heat up a portion of the land area, and by lowering the pressure 
to determine an inrush of surrounding marine air, condensation 
and precipitation will occur much in the same way as in the 
burra barsat when the air over the whole peninsula has become 
heated, and the saturated air from the equatorial Indian Ocean 
rushes in in a large and continuous stream towards the low 
pressure area thus formed. In the former case the conditions 
are not only more local and ephemeral owing to the small 
amount of vapour formed over a comparatively cool sea, but 
are mixed up with the residue of the cold weather disturbances, 
which are due to anti-monsoon conditions. 

Mr. Blanford, in his admirable monograph on the rainfall of 
India, has compared the direct solar action which sets the mon¬ 
soon in action to the pull of the trigger, by which the intrinsic 
latent energy of the resulting air-stream is shot forth. In the 
case of the chota bars&t the comparison holds equally good 
only the resulting charge is feebler. 
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Now it has been recently maintained that while the distribu¬ 
tion of temperature anomalies in the Indian peninsula regulates 
the inception of the little monsoon and its accompanying chota 
barsat, it is only when the central Asian plateaux become 
warmed up so as to produce an inflow beyond the Himalayan 
barrier, which must consequently affect the upper as well as 
the lower atmospheric strata, that any general deep movement 
of the equatorial vapour-laden air occurs on a scale sufficient to 
produce general- monsoon rains. That in fact there are two 
movements, one in the lower air, and the other in the air above 
the first 5000 or 6000 feet, and that it is only when the two 
occur eoineidently that we get the grander phenomena which 
accompany the burst of the big monsoon, as they term it in 
Ceylon. Some such theory appears necessary to account, not 
merely for the peculiar suddenness of the burst, but also for its 
variable date of arrival in different years. Until, however, 
we know more of the meteorological conditions of Central Asia 
and Thibet, this hypothesis must remain in a tentative state. 
Meanwhile, however, it is undoubtedly valuable to find that 
these two periods of rain-burst are not only distinct enough to 
be referred to under separate names over a large part of India, 
but in Ceylon are considered so important as to have their dates 
separately recorded by the Marine Master attendant at Colombo. 
In the excellent Ceylon Mercantile and Planting Directory , 
edited by the late Mr. A. M. Ferguson, and now carried on by 
his successor, Mr. J. Ferguson, a list is given of the dates of 
commencement of the little and big monsoons, from 1853 down 
o 1892 inclusive. 

As a general result it is found that the average dates for the 
little and big monsoons are April 20 and May 19, and that 
when nothing particularly abnormal occurs, the big monsoon 
may be expected to follow the little one in about a month. 

There are, however, considerable variations from this normal, 
the little monsoon date ranging through 52 days, and the big 
monsoon from May 1 to June 19. 

On looking over these variations it struck me that they would 
probably be found to correspond to some extent with the rain¬ 
fall of adjacent localities in India, especially the Carnatic. 
The result of a comparison of the anomalies is shown below — 


Ceylon . 1 Carnatic . 2 


Date of arrival of the big monsoon, 

Mean rainfall 

before or after its average date, May 20. 

-f Before — after 
days. 

maly in inches 
stations). 
Inches. 

1864 

+ 5 

- s 

1865 

-u 

- s 

1866 

- 2 

- 4 

1867 

-30 

- 9'4 

1868 

-14 

- 4-6 

1869 

-28 

- 0-3 

1870 

+ 9 

+ x‘8 

1871 

+ 7 

+ 5'5 

1872 

+ 18 

+ U-5 

1873 

- 4 

— OI 

1874 

+ 15 

+ 7 '3 

187s 

- 8 

- 5-2 

1876 

-17 

-132 

1877 

+ 4 

+ 8-3 

1S7S 

+ 1 

... 0 

1879 

0 

+ 2-3 

1880 

+ 5 

+ 7 'o 

i88t 

- 9 

- 21 

1882 

0 

+ 4'4 

1883 

+ 10 

+ 5 "2 

1884 

+ s 

+ ii’6 

1885 

-16 

- 11 


A mere glance at these figures shows at once a remarkable 
parallelism both in signs and numbers. Thus in eighteen years 
the signs are alike, neutral in three, and unlike only once. As 
it is well known that the rainfall of the Carnatic was found by 
Mr. Blanford to vary in a cycle of eleven years, closely corre¬ 
sponding with that of the sunspots, 3 the same ought to hold for 
the anomalies in the dates of arrival of the big monsoon at 
Colombo. As a matter of fact the relation appears to be still 

1 From the Ceylon Directory, 1892. 

2 From the Rainfall of India, Part II., Indian Meteorological Memoirs, 
1887. 

3 Mr. Blanford computed the probability of such a cycle as compared to 
an invariable average to be as 655 : 1. Indian Meteorological Memoirs, 
vo!. iii. part 2, p. 244. 
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stronger. Thus, excluding insignificant decimals from the sun¬ 
spot figures, and taking the mean of three and a half cycles for 
the Ceylon dates from 1854 to 1891, and from 1864 to 1885 for 
the sunspots in pairs of years from Wolf’s tables (the only sun¬ 
spot data I have available) we get the following comparison 


1856 

Ceylon 1 monsoon dates. 
Mean abnormals. 

... 1867-78 ... - 7‘S min. ... 

Sunspots. 
Mean abnormals. 
- 38 min. 

1857 

,, ... - 3-2 ,, 

-34 ,, 

1858 

. - I’O „ 

-is ,, 

1859 

,, ... — 4 0 ,, 

+ 27 „ 

i860 

... + 2-0 „ 

+ 44 max. 

1861 

,, ... -1- 10‘0 max. 

+ 37 ,, 

1862 

... + 4 'o „ 

+ 26 ,, 

1863 

... + 3-0 ,, 

+ 9 ,, 

1864 

,, ... + 1 "0 ,, 

- 9 ,, 

1865 

... - 4-0 ,, 

- 21 ,, 

1866 

... ± 0-0 ,, 

- 3 ° „ 


Better sunspot data would certainly not invalidate the connec¬ 
tion. The lag behind the maximum sunspot data and the appa¬ 
rent tendency to precede the minimum has always been noticed 
in other phenomena. Moreover, from the analogy between the 
abnormals of the two elements compared both in quantity as 
well as sign the same remarks as to the reality of the cycle 
made by Mr. Blanford in his work (cited ante) p. 254 apply 
pari passu to that in the Ceylon dates. 

A similar relation holds good for the little monsoon which 
may be put into words as early dates in years with increasing 
sunspot numbers and late dates in years with diminishing sun¬ 
spot numbers, with a decided maximum of twelve days early in 
the year immediately succeeding that of maximum sunspots. 
Even the period between the two bursts shows symptoms of a 
similar relation to the sun’s condition, the mean maximum 
interval, forty-three days, corresponding to the year of minimum 
sunspots, and the minimum twenty days occurring two years 
after that of maximum sunspots. The relation, however, is 
clearest in the figures for the burst of the big monsoon and 
seems to show that apart from all indirect influences such as 
accumulation of snows on the Himalayan outer ranges, and 
unusual winter rainfall on the plains or the reverse, there is a 
real fluctuation in the dates of the burst of the big monsoon or 
burra barsat connected with the sun’s condition which appears 
to be more direct than that exhibited by the amount of rain 
which falls during its continuance and appears to indicate, as 
indeed is borne out by what we know from other sources, that 
in years of many spots the conditions which usher in the summer 
monsoon rains are earlier developed, and, as the amounts show, 
probably continue more regularly than in years of few spots. 

Granting this as a working hypothesis two important results 
follow. 

(1) The parallel march of the Ceylon dates and the rainfall 
of the Carnatic shows that the former could be employed to 
forecast the probable amount of monsoon rainfall about to be 
enjoyed in the latter district. 

(2) That by using the mean abnormal of the year in its posi¬ 
tion in the sunspot cycle as the true mean instead of the mean 
of the whole period, the true abnormal for the year can be better 
estimated and the probable general character of the weather 
foretold. 

As an example let us take the well-known diurnal variation of 
barometric pressure, whose amplitude in the tropics is so large 
that it bears a sensible ratio to the abnormal fluctuation pro¬ 
duced by a passing disturbance. 

In estimating the true abnormal at some particular hour of 
the day we must evidently compare the value with reference to 
the normal at that hour. 

Similarly for the sunspot period in the case under considera¬ 
tion. If there is reason to believe that the period exists we ought 
to treat it as a reality, and in constructing graphic abnormals 
take the curve of the progressive cyclic normal as our abscissa 
axis instead of a straight line representing an endless repetition 
of the mean of the whole period. The principle is adopted as 
regards varying locality in drawing synoptic abnormal charts. 
It should be equally imperative in cases where the element of 
time is considered. 

Thus in 1894, if the monsoon burst in Colombo twelve days 
before its time it would be abnormal to the extent of +2. On 
the other hand, if it were twelve days late, it would be abnormal 

1 These figures are simple means unsmoothed. 
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to the existing mean to the extent of — 22, and even to the new 
mean formed by incorporating this fresh value, to the extent of 
- 16, and we might in such a case infer that some unusual cause 
was in operation which would certainly bode ill for the Madras 
agriculturists. 

I have put these facts and considerations forward simply as a 
preliminary inspection of two phenomena which not only occur 
in Ceylon, but are more or less common to the Indian peninsula, 
and to show how conditions, the relations between which can at 
present only be exhibited in an empirical form, may yet be 
employed as a means of forecasting the character of a season, 
and also ultimately by further investigation help to elucidate 
the whole machinery by which the grand weather changes are 
produced by terrestrial physical conditions in conjunction with 
alterations in the state of the sun’s surface as well as its varying 
declination. A large field on either side of the equator, 
embracing one-fourth of the entire area of the world, exists, 
from which observations are very much wanted to complete 
our knowledge of the causes of phenomena which, while 
they are evidently closely related to action-centres (using 
Teisserenc de Bort’s significant expression) at some distance 
from the equator, are yet, probably to some considerable 
extent, dependent upon conditions prevailing over the entire 
equatorial belt, which may, for all we know, fluctuate in 
stricter unison with solar changes than those which occur in 
higher latitudes. E. Douglas Archibald. 


Singular Swarms of Flies. 

With the writer’s permission I send you herewith a letter 
which I have received concerning the subject of my letter which 
appeared in your issue of June 1. 

During the week following the date of my letter I repeatedly 
saw swarms of similar kind ; but smaller and less marked, 
seldom visible much more than fifty yards away ; always under 
similar atmospheric conditions, which were chronic during the 
period in question. The swarms always showed much the 
same slant from vertical (some 30° or so), the direction of the 
slope in plan being towards such slight draft of air as was 
perceptible. R. E. Froude. 

Gosport, June 12. 

I find in Nature, June I, an inquiry you make about flies 
forming clouds, resembling smoke. 

They are usually produced by the gnats called scientifically 
Chironomtis , and have been often mentioned in entomological 
literature. 

I give below several references I can lay my hand on, but 
there are probably many more recent ones, which I have not 
noticed— 

German, Magazin fur Entomologie (in German), vol. i. p. 

134-14°, 1813. 

Clapton, J. C. Dale, in Magaz. Nat. Hist., 1833, p. 544. 
(In Ireland and England.) 

Patterson, Ann. and Mag. of Nat. Hist., vol. x. 1842, p, 
6-9. 

X have seen such clouds myself more than once. Cases have 
occurred when the smoke-like appearance has caused a fire alarm 
to be sounded. C. R. Osten Sacken. 

Heidelberg, Germany, June 4. 


OFFICIAL CATALOGUE OF THE EXHIBI¬ 
TION OF THE GERMAN EMPIRE AT THE 
COLUMBIAN UNIVERSAL EXHIBITION IN 
CHICAGO. 

ERMANY, not unmindful that America is her best 
customer, will be worthily represented at Chicago. 
An elaborate catalogue, in the German language, has 
already appeared, and an English translation will shortly 
be published. We have been favoured with an advance 
copy of the latter, which is by no means a mere enumera¬ 
tion of exhibits. It contains a general introduction, and 
a number of original articles by leading experts, “ in¬ 
tended to supply for each department a concisely descrip¬ 
tive survey of its development and present condition.!’ 
There is also, in German and English, a special Guide 
to the collective exhibition of the German chemical 
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